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popular
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one of Maine's
game animals, the snowshoe hare.
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By Dr. Frederick F. Gilbert
Big Game Project Leader
and

Dr. Voit B. Richens
Maine Cooperative

A

who has enjoyed or suffered through
one of Maine's delightful or dreary winters
(the choice of adjectives will depend upon
the reader) well knows that it usually entails a period
of extensive snow cover often accompanied by bonechilling temperatures. While the conditions are more
moderate in the coastal and southern portions of the
state, western and north-central Maine have as severe
winters as anywhere in the eastern United States.
This combination of cold and snow has served to put
Maine on the northern boundary of the white-tailed
deer's distributional range. Therefore, when a particularly "bad winter" occurs, deer losses can be very
high.
However, what factors actually constitute a
''bad winter'' for Maine deer? Are snow depth and
the duration of snow cover the only criteria of importance? Apparently not. The mobility of the deerthat is, the ease with which they are able to travel
to obtain food-and the energy relationships of their
environment appear to be most important. By energy
relationships, we refer to the amount of energy a
deer must consume and expend in order to maintain
its well-being in an environment that can be exceedingly hostile.
Such hostility is best demonstrated
when the temperatures dip below zero and a northeast or westerly gale is blowing.
2

NYONE

Assistant Leader,
Wildlife Research Unit

"Well, you can't change the weather," you say.
True, and even if this were within our capacity, it
would not be a very feasible approach. However, we
can measure the weather and its effects on deer.
This we are currently doing in Maine. There are
presently 28 snow stations scattered across the vast
geographical expanse that is Maine. From the distribution of these stations as shown in the figure, it
is apparent we are concentrating our sampling in
those areas where the "typical" winter is relatively
severe by most people's standards. In these regions,
deer invariably are forced to concentrate into small
areas or "deer yards." It is within these yards that
we make our measurements.
The information collected at the snow stations includes snow depth, crust conditions, and deer sinking
depth. Each station is checked at biweekly intervals
by either Warden Service or Game Division personnel.
Conditions in both the cover or shelter portion and
the open or feeding portion of the yard are measured.
Certain of these stations have been called climatological stations because they also contain instruments
designed to measure temperature,
humidity, barometric pressure, and wind speed in the above-mentioned cover and open portions of the yard. Important
factors including storm periods, degree days above
0°F, and wind-chill are, therefore, being monitored to
relate to deer condition and ultimate survival and
production of fawns.

J

UST HOW IMPORT ANT these factors actually are is
being determined by correlating the meteorological
data with the results of other studies. These studies
include dead deer searches, embryo counts for highway-killed does, and measurement
of the responses
of deer to these various conditions of weather. This
latter aspect is the purpose of an enclosure study at
the University of Maine.
Here, white-tailed deer
are carefully observed and monitored to ascertain
their behavioral and physiological (internal) responses
to the vagaries of the weather. Such items as feed
consumption and activity patterns which are indicators
of energy utilization and expenditure are determined.
Is an adequate diet sufficient to ward off the possibly
harmful effects of a Maine winter without the cover
usually provided by a yarding area? How do snow
depth, crust conditions, temperature, and other environmental factors really modify deer responses and
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physiological balance? What is the actual effect of
these conditions on the production of fawns? Such
questions and many others will be answered by this
detailed pen study, and as a result, our understanding
of the "natural" relationships existing in the wilds of
Maine will be further increased. This should ultimately allow both prediction of the extent and distribution of winter deer losses and productivity declines.
With this information, game managers will
be able to recommend legislation to direct hunter
pressure in such a way as to take advantage of these
ever changing deer population levels.
Once deer management in Maine reaches the stage
where intensive efforts are required to meet the
recreational demands of the hunter, the pinpointing
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circles

of deer

Dots
show
distribution
of snow
stations;
locate meteor logical
stations.
Snow depth
and other
measurements
are taken at
stations
in both the open portion
yards (shown below)
and the shelter areas.

of problem areas made possible by these snow stations
will be of even greater importance. Management
practices in such areas may consist of aiding deer
mobility by making snow machine trails when crusts
are non-supporting and the snow cover very deep,
or modification of yarding areas to provide more
available browse for the deer.
This research is also tied into an intensive, longterm study of wintering deer near the eastern shores
of Flagstaff Lake, Somerset County.
This is a cooperative venture of the Maine Department of Fish
and Game, the Maine Cooperative Wildlife Research
Unit, the University of Maine, and Scott Paper
Company. The Flagstaff Lake area has long winters,
with deep snow, low temperatures, and frequent
wind which force deer to yard in a pattern typical
to wintering areas of northern Maine.
Investigations at Flagstaff center around weather
conditions, snow support, deer activity, and habitat
(vegetative) characteristics. There is much and varied
interaction among these factors, and they are critical
to white-tail survival and well being. Continuous
records are being taken of air temperature, humidity,
solar radiation, wind velocity, and barometric pressure in the different cover types. Frequent readings
are also taken of wind direction and of precipitation
at the .same weather stations.
A snow study kit, roughly similar to the one designed by the National Research Council of Canada,
is being used in the snow studies to determine snow
density, hardness, grain size and shape, lamination,
and depth.
Special attention is given to the snow
surface and crusts within the snow. Deer activity is
recorded by observation of deer and study of deer trails, tracks, and beds. Simulators of deer sinking
depths in snow are being used for added insight toward understanding snow support of deer; these devices include the hardness gauge, Verme compaction
gauge, and ram penetrometer. Data have been taken
on the features of these yards important to wintering
deer.
These include the composition, density and
distribution of escape cover, the availability, distribution, and quantity of food in or near the yards,
and physical characteristics of the yarding area.

outcome of this concentrated effort
to study the effects of winter conditions on
Maine white-tailed deer will be a better understanding
of the interactions between climate and deer survival.
Perhaps even more important than survival, this
research should indicate how deer attempt to adapt to
climatological conditions and what price they pay in
terms of well-being and reproductive rate for the
luxury of living through a Maine winter. Once this
is determined, Maine deer biologists will have added
to that store of knowledge that enables them to do
an effective job of deer management.
•
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C Can Man ~~':'/~~d Himself? =1
Connecticut

A

Department

Game Biologist
of Agriculture and Natural Resources

BASIC TENET
of ecology
states that a given piece of
land can support a limited
number of pounds of animal life
and that the number of pounds supported upon that piece of land depends upon the quality of the land.
In turn, the quality of the land
begins to deteriorate as it is overused and, as the land deteriorates,
the life supported upon it is diminished or the type of life supported
upon it is changed.
Through time, all species of animals have had to accept this as a
result of their impact upon the land
they inhabit.
Man, despite his
miraculous technical achievements,
will be no exception.
In the natural course of events
many species of animals live together within each habitat type or
ecological unit. First one species
dominates, then another, as the life
forces working within the unit
change and shift. But, in general,
the relationship of the species using
the unit remains fairly stable, with
only a gentle pendulum-like swing,
first toward one species then toward another, indicating the control
the animals hold over one another
and their dependence upon the constancy of the environment.
Every once in a while, though,
one species of animal will break
loose from the confining bonds of
the balance in nature and will erupt
in an uncontrolled cancerlike population growth.
As numbers built
up, this species dominates the ecological unit, out-stripping the predators that normally keep it in
control and crowding out the associates that have competed with it for
living space.
The habitat is now
at the mercy of unbridled numbers
of animals, all requiring the same
kind of food and shelter.
Within a short time, resources
which had fulfilled the normal

4

needs of a variety of species are
exhausted.
As the resources
dwindle, reproductive
capacity,
impaired by poor diet, decreases
competition for food and space becomes fierce and finally, weakened
by malnutrition,
the population
which surged to dominance so
quickly, disappears as abruptly. In
the wake of the eruption, there remains a completely different environment. The severe competition
for food has caused an "eat out."
Food plants have been browsed so
heavily that they are destroyed.
Secondary foods have been eaten
down so that their function in holding the soil against the washing of
rain and the blowing of wind has
been diminished.
Excessive numbers of animals rooting, digging and
fighting for food has further destrayed the ground cover.
Soil
erosion is accentuated.
Top soil,
no longer held in place by leafy
vegetation and sturdy root systems,
has begun to wash away during
each rain.
Little rivulets sloping
downhill start to carry away particles of top soil and if these tiny
channels are not plugged with vegetation or litter, they grow deeper,
wider and steeper.
With each
increase in size their effect on the
land grows more severe. Soon the
top soil is gone and with it the
chance of growing a cover crop
that might check the soil.
The
loosely compacted sub-soil washes
away ever more rapidly and within
a short time the fertility of the soil,
the water holding capacity of the
soil and even the topography of the
land itself is changed-all because
of an overpopulation. Because one
species has outgrown the capacity
of the land. The combinations of
plants, the soil and even the water
that had supported the life community are all affected. New plants
and combinations of plants suited

to the changes wrought in the environment take over. These are
followed by a new community of
animals, a community that is suited
to live in the newly evolving environment.
Sometimes it is many
years before the original combination of wildlife can move back.
Sometimes the damage to the habitat has been so severe that the
original combinations
may never
return.
like all animals, resonds
to the interactions of the
forces of nature but because of his
well developed brain, his ability to
record and study the experience
and research
he has amassed
through the ages, he has been able
to restrain his environment and to
harness it, to some degree, for his
own purposes.
Accompanying
the remarkable
abilities that have enabled him to
exert partial control over his habitat, man has displayed a singular
lack of humility. In fact, his mastery over the environment seems to
become more callous as his technical achievements grow more complex.
Instead of cherishing the
environment as the provider of life,
instead of trying to protect and to
improve it, man has treated it as an
adversary. He has used it for his
profit, drawn the resources from
it and, when it was no longer useful to him, abandoned it.
In the past he was able to move
to new places when his old habitats, through misuse, became unproductive. The places to which
to move are no longer plentiful, and
man will have to make do with the
lands he has not yet spoiled and
will have to rebuild those he has
ravaged.
This means rebuilding
the soil and eliminating the chemicals that permeate it, providing
storage centers for clean water to
percolate down into the ground
water supply; and curbing the
chemicals that are being pumped
into the atmosphere.
Man is not alone as he uses the
resources of the world. He cohabits
with birds, fishes, beasts and inMAN,
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sects, with the crawling, hopping
things of the lower earth and with
the microscopic forms of life in the
seldom viewed region beyond the
vision of the naked eye. But from
his self-appointed perch atop the
ladder of life, man considers all
animal forms as subordinate to him.
Ecological units are not considered
as forces in an overall plan of balanced harmony,
but are judged
purely from man's desire to exploit
them. Animals, plants, and even
land forms in conflict with man's
whim may be destroyed.
Strangely enough, the larger animals, the buffaloes, panthers and
grizzlies which have given way to
agricultural expansion, the hawks
and owls being eliminated by chemical formulas, and the marsh creatures losing their habitat to residential, industrial and recreational
demands, will disappear from the
earth with little impact upon man's
affairs.
Their passing will cause
some sorrow, especially
among
those who have seen and enjoyed
them. News of their going will be
well publicized so that all may be
eye witness to the extermination
of a particular type of life, but the
lesson they will die to give us
will probably not be heeded.
It will not be until the little ones,
the tiny insects indispensible for the
pollenization
of plants, and the
microscopic animalcules and anaerobic bacteria so essential to the
health of soil and water are destroyed that the full impact of man's
effect on nature's balance will be
felt; and yet, the passing of these
tiny creatures will be almost imperceptible to us as the poisons
and trash pouring into the soil and
water slowly destroy them.

T

needs of animal life include air to breathe,

HE FUNDAMENTAL

... if
Jive
him,
very

water; to drink, fertile soil to produce food, shelter for protection
from the elements and space to
stand alone. Except for space, the
resources providing these needs are
renewable and, if properly used,
they can be recycled for use again
and again. It must be remembered
that these resources, even if they
are recycled, can not support unlimited numbers of animals-and
this most decidedly includes man.
Man. is severely deluding himself
if he thinks science can forestall
this indefinitely.
Proper use of
these resources will entailpersonal
sacrifice, added expenses and some
loss of individual freedoms.
If
these sacrifices,
losses and expenses are not accepted, if man continues to fight against, rather than
to live within the limits of the resources that sustain him, his remaining time as a species on earth
is very limited.
The reaction to the uncompromising inevitability of this statement is always surprising. The over
sixties beam winningly at each
other and jokingly say, "Well, I
guess we won't have to worry about
that, will we?". The under thirties,
in frustration with the slow corrective processes, complain bitterly
for a while, pronounce disillusionment with their elders, throw up
their hands and drop out. In general, the in-betweens,
depending
upon how old or young they are
feeling at the time, take one or the
other of these unhelpful attitudes.
Fortunately the climate is changing. A determined, articulate and
concerned group of people of all
ages and from many interest groups
is making itself felt at all levels of
government. No longer can a public
official squelch an ecological plea
by sarcastically saying, "Oh, I like
the birds and the bees but I like
children better." His sarcasm is

man continues to fight against, rather than to
within the limits of the resources that sustain
his remaining time as a species on earth is
limited ...
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quickly· answered by well documented evidence showing that unless he is concerned with the eco1 ogical effect of his planned project
there may be no children to like.
Nor can the thought that science
will take care of any problems that
our continual abuse of resources
and our failure to face the severity
of uncontrolled population expansion sustain us. Science can forestall the results of all of the problems our limited perspective will
bring but science cannot effect a
cure without a marked change in
our outlook. Each scientific breakthrough enables us to skate on thinner ice-we will be that much further from shore when the ice
breaks.

T

for environmental
quality is one that will never
be won because no matter how
idealistic we become as a society,
there will always be somebody
ready to abuse the land for personal profit.
The price we must pay
for quality in environment is eternal vigilance.
It is not enough to
celebrate an earth day once a year,
to join the conservation movement
because it is the "in thing" this
year, to toss the magic word of
conservation into an advertising
slogan or to press hard for legislative action when we are personally disturbed by a local project.
We must work on earth day ideals
every day of our lives. We must
live the conservation ethic, not
merely mouth it. We must be sure
our industries are putting the ecological health of the world above
profit, and be willing to pay for
this concern in higher prices, we
must be willing to flood our legislatures with firm, orderly protest
each time our environment is threatened-even when the threat does
not touch us person ally. We must
see to it that young, old and inbetween receive all the information
they need, presented in an interesting and informative manner, so that
they will be prepared to react
intelligently to resource misuse. •
HE BATTLE
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Bait

fish laws in Maine are designed to protect game fish.

Anglers who

fail to heed these rules may seriously endanger the fish they are trying

to catch.

W

HEN IS a bait fish not a bait fish?
And
when is a forage fish not a forage fish?
Aside from when it is a game fish, a fish
is neither bait nor forage when it is a "trash" or
"rough" fish. And if that isn't confusing enough,
try this: some fish species are bait, forage, and trash,
all at the same time.
To help untangle this backlash of words, take, for
example, the common shiner. As live bait, the common shiner or ''redfin'' is probably second in popularity only to the smelt, and at current prices you
don't. get much change back from a dollar when you
buy a dozen of them.
Yet, if they get established
in a trout pond, shiners can become trash fish by

6

competing with the more desirable trout for food and
living space.
Where salmon and large trout are present, the shiner is often looked upon as being a forage fish-which is why fishermen use them successfully as live bait-and which brings us back to where
we started.
Simply stated, the classification-bait,
forage, or trash-attached to any nongame fish depends
on where it is found.
Various rules and regulations have been established
in Maine which allow for the convenient use of bait
fish by anglers when there is no threat to game fish
populations by doing so. The illegal use of live bait
poses a definite threat to various fisheries, and it is
important that all anglers and live bait dealers know
Maine Fish and Game - Winter 1970-71

the
and
A
that

regulations,
know why they were established,
abide by them.
major provision of Maine's live bait laws states

"It shall be unlawful to take, sell, use, or have
in possession, either dead or alive, for use as bait
for fishing in the inland waters of this state any
pickerel, goldfish, yellow perch, white perch, bass,
sunfish, crappie, hornpout, carp, or any spiny-finned
fish.''
Why do we restrict bait fish to only a few species?
Perhaps this can best be answered by examining nongame fish as a group. Of the nongame fish in Maine,
minnows (the members of the minnow family Cyprinidae, not just all small fish) are the most numerous, followed by suckers. There are 15 species of
minnows found in Maine, including the chubs, shiners,
fallfish, carp, goldfish, and dace. We also have three
species of suckers.
Minnows and suckers have teeth on bones deep in
the throat but none in their mouths. They have no
scales on the head, no adipose fin, or, with two
exceptions (carp and goldfish), no spines in theirfins.
The pectoral and pelvic fins are well separated, not
set closely together as in the bass or sunfish. The
primary distinction between minnows and suckers is
the unique mouth of the suckers, which is directed
downward, with heavy, warty lips.
A number of other nongame fish are often confused with minnows, primarily because they are small
and not well known to most people. Some of the
nongame fish are quite harmless, while others-such as
carp-are extremely damaging to game fish populations.
''rough fish'' are often used when
a species is suspected or known to be in competition with, or is in any way adversely affecting
game fish populations. "Forage fish" are those that
are eaten by game fish. "Bait fish" is a term used
to denote kinds of small fish used as bait for angling.
And as we have already seen, many species can fit
into more than one of these categories, depending
upon the circumstances in any particular body of
water.
Because of the great diversity of size, activities,
and habitat frequented
by nongame fish, only a
limited number of species can be used legally as
bait.
Generally, the smaller fish do no harm when
used in warm-water lakes.
In fact, they can be
beneficial by providing forage for the game fish.
On the other hand, most nongame fish that could
survive in trout waters would compete, at least to
some degree, with trout. For this reason the use of
any live bait is prohibited in most of these waters
where rough fish are not already present.
Besides
"no live fish as bait" restrictions, the same objective can be accomplished by "fly fishing only" pro-
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visions and sometimes by prohibiting ice fishing although the latter two regulations may be desirable
on some small trout ponds for reasons other than
eliminating the threat of a trash fish introduction.
Aside from helping check the spread of undesirable fish species to new waters, by prohibiting the
use of certain species as bait, the law helps prevent
the introduction of certain fish parasites from infected
to parasite-free waters.
The bass tapeworm, for
example, is spread primarily by bass, perch, and
sunfish-all illegal for use as bait. Certain legal bait
fish, including minnows, however, are intermediate
hosts of this destructive parasite and can carry it to
new waters. Fishermen can help stop its spread by
using only bait obtained from a source free of the
bass tapeworm. Regional fishery biologists can provide information on parasite-free waters.

live bait law prohibits the
importation into Maine of any live fish, including smelts, which are commonly used for bait
fishing in inland waters. The main purpose of this
law is to prevent the introduction of undesirable fish
and fish diseases from other states.
There are serious diseases of smelts outside our
state that could be disastrous to the most important
forage fish in our salmon and trout lakes if they were
spread to Maine. Other diseases found in some states
could also adversely affect our forage fish and game
fish populations if they became established in our
waters.
The bait importation law and other laws regulating
the importation of live, fresh, or frozen fish and fish
eggs are vitally important if we are to maintain the
fresh-water fisheries for which Maine is so famous.
These laws are effective, however, only if they are
obeyed. Bait dealers must realize the possible serious
consequences of illegal importation. Fishermen can
help by dealing only with reputable bait dealers and
by reporting importation law violations to the Fish
and Game Department.
Anglers can help protect their fishing by understanding and following the regulations. It is wise to
check a bait pail for illegal species which may have
accidentally been mixed with legal bait. Bait fish,
taken to the wrong place, can get off the hook and
establish themselves with remarkable ease. As added
insurance, kill any remaining bait fish when the fishing
trip is completed; never empty 'the bait pail contents
into the water. It is up to every fisherman to heed
these responsibilities so that bait won't boomerang
and harm tomorrow's fishing.
•
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NOTHER IMPORTANT

By Tom Shoener
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NCE AGAIN, the most common cause of accident
and injury was operating at a speed which was
inappropriate for the existing conditions of visibility
or terrain.
As a result, nearly 65 per cent of the
1969-70 injuries were sustained from being thrown
from a machine or striking an unseen object. Multiple machine accidents accounted for 15 per cent
of the injuries, a surprising fact about an off-the-road
machine.
A significant decrease in accidents occurring on the public roads was noted, with no
fatalities reported. Less than 5 per cent of injuries
resulted directly from mechanical failures such as
frozen throttles and fragmenting clutches, indicating
that the machines are generally well constructed.
Another 5 per cent were sustained when loose clothing or an arm or leg was inadvertantly caught in belts,
pulleys, or track mechanisms.
A few injuries were
due to unstable tongues on sleds, thin ice, and improper riding techniques.
The lower extremity was again the most frequently
injured part and sustained 37 per cent of the reported
injuries, including 36 fractured legs and ankles. One
mother slipped while driving a new machine for the
first time, caught her foot in the track, and eventually
required a below-the-knee amputation. The exposure
of the leg while riding, its proximity to forward parts
of the machine, and finally the tendency of the inexperienced to extend the leg to maintain balance
at speed contributed to this extremity's susceptibility.
An unexpected increase in head and neck injuries
from 20 per cent in 1968-69 to 34 per cent this past
year was noted. Three fatalities resulting from this
type of injury, the 11 concussions, and many of the
lesser injuries would doubtlessly have been decreased
in severity by the wearing of proper headgear.
In
the 68 accidents resulting in 72 head and neck injuries,
fewer than 8 per cent of the victims were wearing
helmets!
Jumping resulted in a few injuries last season,
primarily due to striking knees or chin against the
machine when making a hard landing. Over half of
the back injuries, including five broken backs, were
sustained by passengers since they were usually unable to anticipate a sudden bump as well as the operator.
Forces as high as 5 to 6 G's are generated
in this manner and transmitted directly to the back.
More than 80 per cent of the accidents were single
machine accidents, and the operators sustained most
of the injuries. Young and middle-aged males seemed
most susceptible and outnumbered injured females
three to one.
These figures seem to indicate that
most snowmobiles
are operated by healthy young
people, and, therefore, they are more susceptible to
injury.

0

A report on injuries
sustained last winter by
recreational users of snowmobiles

By Raymond H. Dominici, M. D.

A

s

MOST of us were beginning
to think of
our favorite trout pond last spring, another
snowmobile season quietly came to a close.
During much of the winter, snow was sparse in
southern Maine and often hard packed and icy when
present. Nevertheless, the 1969-70 season witnessed
a continuing growth in the number of snowmobile
enthusiasts and machines, with more than 29,000
registrations being recorded.
With 87 per cent of
Maine's land area covered by forests which are
primarily privately owned, conflicts between land
owners and snowmobilers existed but to a lesser
degree this year, thanks to efforts by the Maine
Snowmobile Association and other interested groups.
A second major problem, that of accident and injury,
persisted, however, despite increased emphasis upon
safety by manufacturers, clubs, the Department of
Inland Fisheries and Game, and interested individuals.
For the second year, a study of snowmobile accidents and injuries occurring in Maine was completed
with the co-operation of the state's licensed physicians, the Maine State Police, and primarily the
Department of Inland Fisheries and Game. During
the past winter, more than 200 snowmobile accidents
were reported, resulting in 215 documented injuries.
Racing accidents were not included in this study so
the figures indicate that nearly 1 per cent of those
machines registered for recreational use were involved
in accidents or injury.

The author, a former chief surgical resident at Maine
Medical Center in Portland, is now on active duty
with the U. S. Naval Reserve at Key West, Florida.
8
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EFFECTS
of experience upon one's suceptibility to accidents or injury were reviewed more
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Lacerations 13
9

accurately during the past year. Experience was noted
in 128 reports, and, surprisingly, 72 of those injured

2.

had operating experience of a year or more. Once
again, familiarity with a specific machine, rather
than overall experience, seems more important. The
effects of alcohol on all the accident statistics has
not been documented but may play a significant role.
Thin ice remains a constant hazard in our state
which has nearly 2,500 lakes and ponds. Ice cover
of 4 to 6 inches is required to support the average
machine safely.
Spring holes remain a threat all
winter, and it is important to know the water upon
which you are operating.
Two drownings and
numerous dunkings occurred needlessly during the
past year for lack of simple caution.
In summary, then, with the benefit of two year's
experience and nearly 500 accident reports, safety on
a snowmobile seems directly related to:
1. Adequate understanding of the machine and its
operation.

3.
4.
5.

6.

S

NOWMOBILING has filled the void that existed
for many between the last duck hunt of the year
and the eager anticipation of a good brookie throb bing
on one's favorite fly rod. As with the operation of
any machine, certain safety measures must be observed. Above all, one must remember that beneath
the glowing paint exists an efficient and powerful
machine that depends solely upon the operator for its
speed, direction, and control. Fewer than 5 per cent
of the injuries during the past two years resulted
from mechanical failures; the other 95 per cent were
brought about by human factors. By treating the
snowmobile as an efficient and useful machine, we
should all enjoy safer snowmobiling.
•
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Crows

aii_d Baveiis

-

said that if men wore feathers, few
would be clever enough to be a crow.
Both the crow and the raven are
completely black and are large birds.
The crow averages about 18 inches
long and has about a three-foot wing
spread. Hiscallisthefamiliar, "caw,
caw, caw." He is probably among
the best known of all birds. The
raven looks quite similar but is larger. He averages 24 inches long and
has a four-foot wing spread. His
bill is coarser and stouter than the
crow's. His voice is much different,
also, having been described as a
hoarse cronk " or a loud "cr aakcraak." These differences are import ant to the hunter as there is
a completely open season on the
crow, while nis brother the raven is
on the protected list, and it is illegal
to kill one.
The crow and the raven are found
over wide ranges. The crow is more
an eastern and central North American bird, staying in areas where man
is found.
In Maine, the crow is
widely distributed in the summer
except in the deep woods; it winters
chiefly along the coast. The raven
is a bird of the north and boreal
forests. It is found in Maine along
the northeast coast and in the interior.
The crow and raven both nest in
the spring and lay 4 to 7 eggs.
The large nests are often found in
the tops of large conifer trees, and
the raven often nests on rock ledges
and cliffs. After incubating the eggs
for 15 to 18 days, the parents have
a brood of constantly hungry young
to feed in the nest for 4 to 5 weeks.
The diets of crows and ravens are
pretty much alike. They are completely omnivorous, meaning they
will eat anything. They feed on dead
animals, live animals, nuts, fruit,
corn, eggs, young birds, insects, and
mollusks. They can be very helpful
in keeping down insect and mouse
populations around farms although
they occasionally get into trouble
eating crops or wild and domestic
animals and their young.
Next time you drive along a road
and see a big black bird in the road,
think of him as a mixed bag of
blessings and drawbacks but interesting to have around. And don't
worry about hitting him with your
car: he's too smart for that to happen!
•
c-c

Nature's

All-purpose

have a bird outwit
you? If you did, it most likely
was one of those "black rascals,"
as they are called by some: the crows
and ravens.
Probably no bird is
steeped with as much legend and
associated with as many "fowl
deeds" as these two members of
the family Corvidae.
The raven has always been considered something sinister and evil.
He was as well known in the Old
World as he is here. His jet black
and sometimes irridescent feathers
and his superior intelligence among
birds have helped him win this
reputation. Throughout folk tales,
he was regarded as mysterious and
semi-sacred. His ominous sounding
calls were believed prophetic and to

D

ID YOU EVER

By Peter A. Cross
Game Biologist
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Birds

portend evil. When the Pilgrims
landed here, the raven was all too
familiar to them, and he quickly became known as a killer of sheep and
other animals. Man continued his
war with him and gradually reduced
his numbers.
The crow, while not having the
stigma of evil attached to it like
the raven,has always been considered
a rascal or a scoundrel by man.
The crow tends to live closer to man
than the raven, perhaps finding
things easier there. He quite often
comes into conflict with the farmer
while trying out some of his corn or
maybe even killing some poultry.
He, also, has a good ability to get
men angry at him. Crows are almost impossible to sneak up on because they always post a guard while
eating and seem to have learned the
range of a shotgun and how to stay
just outside that range. It has been
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ed. Tribou and Holbrook reached
the deer by cautiously sliding a
canoe out to where it, too, broke
through. "I'he warden got a rope
around the animal and managed
to pull it out of the water while
standing on his canoe paddle to
keep from breaking through himself.
But their .efforts were in

(BUT THEIR OWNERS MUST SHARE
MUCH OF THE BLAME)

to the Auburn
Police Department: Three dogs
chasing a deer in North Auburn.
Date: December 6, 1970. Weather:
Cold, windy, snowing.
Auburn
P. D. notified District Game Warden
Robert Tribou who was in Minot
at the time. Within a half-hour,
Warden Tribou was on the scene.
Also there were Erland Holbrook
and Robert Tiner, Jr., both of
Auburn.
Holbrook is a trapper
who volunteered to lend a hand,
and Tiner is an Auburn police
sergeant.
They had their work
cut out for them.
The dogs had driven the spikehorn buck out onto the frozen
surface of The Basin, near Lake
Auburn.
Well off shore, thin
ice gave way, and the deer and
one dog broke through. The dog
scrambled back onto solid footing
and disappeared into the surrounding woods with its marauding companions.
The deer was helpless
in the numbing water.
The accompanying photos tell
the rest of the story. They were
taken by Tiner as he stood by to
lend emergency assistance if need-

T

HE CALL CAME IN
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vain.
Dazed and with a broken
hind leg, the young buck was beyond any further help, and his
suffering was brought to a swift
and merciful end by a single shot
from the warden's service revolver.
The free-roaming
dogs had
claimed another victim.
•

By Howard

E. Spencer,

Jr.

Game Division Chief

SHELTER

and how
the
landowner
can improve it

T

FOOD
12

will initiate a
new series that, it is hoped,
will fill a long-felt need by our
Department and Maine Fish and
Game readers. The Game Division
gets frequent requests from landowners throughout the state for advice and recommendations on how
they may better manage their land
to benefit game and wildlife. We
try to assist these landowners who
are interested in improved game management, and we often provide technical advice through our regional
game biologists. However, too freHIS ARTICLE

quently our biologists are simply too
busy with higher priority tasks to
honor these individual requests for
assistance. Even if they do find a
few spare hours, there is often a
considerable time lag between receipt of the request and their being
able to schedule the needed time to
provide technical services.
In hopes of helping this situation,
we have planned a series of articles
intended to provide some guidelines
to those interested in improving
game conditions on their lands. This
introductory paper will delineate
some basic principles applying to
habitat management
for· game in
general. It will also serve to introduce the species or game categories
to be covered· in greater detail in
future articles. As time goes on, we
will discuss habitat management for
forest game, upland game, webless
migratory game, waterfowl, and furbearers.
The series in general will
be beamed at small- to medium-sized
private lands rather than the extensive holdings of such owners as
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the larger paper companies.
We
have no intention of neglecting the
latter but feel that due to their large
size alone, such areas are of sufficient importance individually to require our direct professional
attention.

requirements:
All species from man on down
(or up, whichever way you prefer
to look at it) have certain basic
needs which must be filled by their
habitat or environment.
These include such primary requirements as
food, water, and shelter, of adequate quality and quantity. In addition, many species need what the
game manager calls "escape cover"
wherein to elude their enemies. Several species also have rather specific
habitat needs related to their breeding and propagation habits. Examples of the latter might include such
things as "drumming" sites (logs)
for ruffed grouse, flood and relatively
predator-proof nesting sites for waterfowl, and suitable den trees for raccoons.
Even more basic than these specific
needs, however, is the very nature of
the environment itself. Too little
recognition is given by many wouldbe game managers to the fact that
such basics as soil fertility, climate,
and physiography largely determine
the geographic ranges of various
species and, when land use patterns
are included, the potential population densities as well. Thus, we in
Maine can never expect to establish
thriving populations of bobwhite
quail or Hungarian partridge, any
more than ruffed grouse and snowshoe hare should be expected to
thrive in Oklahoma.
Nor can we
hope to achieve on our acid, infertile
Maine wetlands the breeding waterfowl densities that occur in the
nutrient-rich prairie pothole region.
Perhaps the basic point to be made
here is that just .as agriculture requires good land to produce high
yields, wildlife also needs good land
and well managed land if optimum
densities in terms of individuals per
acre or per square mile are to be
achieved. It is a false hope for the
landowner to assume that a barren,
rocky corner of his property or an
acid og pond can be converted to
a highly productive wildlife area.

W

[LDLIFE HABITAT

and "edge effect:"
I mentioned the essential requirements of food, water, and shelter
which go .together to make up what
the sportsman and game manager
call "cover."
Equally important
to the presence of these factors is the
pattern in which they occur.
If
these individual required habitat factors occur in large, unbroken blocks,
game densities will be low except
in the limited portions of the area
where the needed habitat types adjoin. Thus, it becomes obvious that
a particular species must find all its
needs within ready range of its daily
activity patterns. For a mouse, this
may be a few square feet; for an
adult black duck, a hundred square
miles or more. Generally speaking
(although sub-minimum units of a
required type can occur), the greater
the interspersion of cover types providing the basic needs, the better the
area for the species being managed.
The term "edge effect" is used to
describe a quantitative measurement
of this interspersion of cover types.
"Edge" in this sense is simply the
lineal length of all lines which separate two or more different cover
types. Thus, a piece of land with
a meandering brook (or several small
ponds) with different cover types on
each side has far greater "edge effect" than a large, pure stand of pine
bordering on a lake. Other factors
being equal, it is axiomatic that
game populations will occur in direct
proportion to the amount of "edge
effect " present.
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NTERSPERSION

"Unit range" is a
term frequently used by game
scientists and may be considered synonomous with "home range." It is
used to describe or delineate the approximate area (acres, square miles,
townships, etc.) that an individual
of a resident species (as differentiated
from migratory species) may utilize in
its daily, seasonal, or even life-time
behavior and/or activity pattern.
Thus, the unit (home) range of a
ruffed grouse may be just a few acres
for a lifetime, compared to several
townships for a mountain lion, for
example.
Unit range is seldom if ever a
precise term and usually varies within species, depending on habitat and
even the sex and age of individuals.

U

NIT RANGE:

However, it is a useful characteristic
to be considered in managing various
species and may have a bearing on
the property owner's objectives. A
case in point might be the landowner
with 50 to 75 acres. On an area of
this size, he may well be able to
manage effectively for ruffed grouse
on his own land. However, he has
little if any hope of increasing the
production of white-tailed deer on his
land alone since the area is too small
to "hold" deer in a wild state due
to the species' larger "unit range."

F

OREST GAME:
A great deal of
popular material has been written concerning game management for
waterfowl and various "farm game"
species such as cottontail rabbits and
pheasants. Unfortunately for Maine
landowners, the techniques that are
applicable and sound for the latter
species are of little if any benefit
to the game species most common
here. In all likelihood, Maine land
managers will be concerned with
what is often termed "forest game"
and migratory game. Included in the
forest game category may be deer,
bear, moose, ruffed grouse, snowshoe
hares, and possibly gray squirrels.
Among these Maine resident species,
bear and moose (probably the bobcat
should also be included) are beyond
the scope of the small or medium
landowner due to the animals' wideranging habits. The same is true of
deer, to a lesser extent; but because
of the deer's singular importance as
Maine's number one game animal
and distribution throughout the
state, some consideration will be
given to habitat management for deer
in this series.
Also, I'd like to point out that a
good characteristic of game habitat
management is that most actual techniques, practices, or treatments designed to benefit a particular species
may and often do benefit several
other species as well. (Happily, the
reverse is seldom true, and I can't
think of a logical management practice that benefits one species to the
harm of another.) An example of
this multiple benefit might be the
release, pruning, and fertilization of
wild apple trees to benefit grouse.
Although grouse may be uppermost
in the sportsman-landowner's mind
in this case, certainly deer, hares,
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bears (if present), and squirrels
also utilize the tree's improved
duction to good advantage.

may
pro-

White-tailed Deer. Although habitat management for the white-tail
is still far from an exact science and
is usually part of a public agency
program over broad areas, there are
a number of practices the smaller,
private landowner can initiate that
will improve his portion of the deer
range. In Maine, the availability of
adequate quality and quantity of
winter food is perhaps the most important limiting factor. Beyond this,
the quality of food available at other
seasons affects production, in terms
of the number of fawns per doe, as
well as the weight and condition of
deer going into the period of winter
stress. Thus, a well fertilized clover
patch - or even fertilized sprout
growth following logging - is beneficial. Light to moderate cuttings adjacent to winter concentration areas
provide increased browse initially
from the tops and slash; and later,
improved food from the new sprouts
and suckers.
Important also, of
course, is planning such cuttings so
that adequate winter shelter areas
remain nearby.
White cedar constitutes an important winter staple
for Maine deer, and cutting or cultural practices that make cedar tops
available and promote new cedar
growth adjacent to deer wintering
areas are always sound management
for deer.
An important consideration in deer
management from central Maine
southward, and in any areas close to
human habitation, is adequate protection from free-running dogs. This
may even include the landowner's
dog. The harmful potential of such
small varieties as beagles and spaniels in harassing deer is frequently
not appreciated. A deer subjected
to several hours of chasing under
winter conditions not uncommonly
dies in its bed, of pneumonia, following a cold night, even though the
dog involved never got close enough
to see its quarry.

Ruffed Grouse. The ruffed grouse
or "partridge" has long been considered the "standard" by which all
other upland game birds are judged.
This is Maine's most important upland game bird, and many landowners may well wish to promote the
grouse in their management plans.
Although there has been much research involving this species, there
are still many unanswered questions
about the most effective management.
Basically, grouse are birds of forest
borders, and the principles of interspersion and edge effect defined
above are of great importance in
habitat management for them. The
food habits of grouse are tremendously varied and include nearly all
wild fruits or their seeds, plus many
species of woody buds and succulent
herbacious species such as clover.
It would be difficult to overemphasize the importance of male aspen
(popple) buds as winter food. The
smaras or seeds of sugar maple,
beechnuts, and even acorns, may be
locally important under certain conditions.
Relative to escape and roosting
cover, there is a diversity ofopinions
concerning the merits of coniferous
growth (pine, spruce, fir, etc.). However, most professionals would agree
that a good mixture of small stands
or clumps of evergreen growth well
dispersed through a tract of land
is generally beneficial.
Although habitat development for
grouse will be discussed in greater

detail in a future article, I would
like to call attention to some research findings, both new and old,
which bear on grouse management.
Many years ago, game managers
observed what appeared to be rather
regular ups and downs of grouse
populations over a period of several
years. Hence, the ruffed grouse has
been considered in some parts of its
range as "cyclic." More recent findings in the northern and eastern U.S.
tend to show that rather than being
truly cyclic, grouse populations in
any given area may be a reflection
of previous winter conditions and/or
weather patterns during the AprilJune breeding season.
These are
factors which the game manager has
no control over, of course, but providing optimum habitat will enable
grouse populations to achieve their
best potential for any given pattern
of weather.
This leads to one final point I
should like to emphasize. Hun ting
and harvesting grouse have a negligible effect on populations the following year. Without going into a long
discourse citing references and statistics to prove this point, let me say
simply that study after study, both
intensive and extensive, on both
small areas and as large as an entire
state, have shown that season length
(or even closing the season) does not
influence the grouse population size
the following year. Habitat, winter
survival, and breeding season success
will determine whether grouse are
plentiful or scarce. Most states with

The presence of wildlife adds greatly
to the value of one's property,
both in terms of sporting opportunity
and esthetics. Management of the
land to make it more attractive
to game seldom conflicts with other uses.
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progressive
management
programs
take advantage of this situation to
provide their sportsmen with increased recreation
opportunity through
long grouse seasons and rather liberal
bag limits. The wary, wily, difficultto-hunt partridge is well able to take
care of himself, given a favorable
habitat and environment in which to
live.
Snowshoe Hares.
The snowshoe
is an abundant, prolific, and universally distributed
game species
in
Maine. Again, the interspersion
of
food and cover (shelter
and escape)
will largely determine its abundance.
This species has also been described
as cyclic, but in Maine, no well
defined cycles over any appreciable
area have been detected.
Food habits
of the snowshoe are quite similar to
those of the deer, with both woody
shoots and herbacious material being
important
in season.
Bushy areas
and conifer thickets, as well as small
openings, play important roles in the
living habits of this species; and it
is safe to say that good grouse management and much good deer management will also benefit this nimble
fellow who furnishes so much sport
for so many people as well as providing a source of food for some of
our larger forbearing predator species.

IGRATORY GAME:
Migratory
game in Maine may include
species in each of two broad categories. Webless migratory game, for

M

example, includes the sporty woodcock or timberdoodle, snipe, rails,
and, although not now hunted, shorebirds such as yellowlegs and plover
plus the country's most heavily harvested species, the mourning dove.
The second category is the waterfowl, including the various species
of ducks and perhaps the grandest game bird of all - the Canada
goose. Although both of these categories will be the subject of future,
more detailed articles, let me call attention to some of the habitat management practices applicable to these
species.
Webless Migratory Game. Far and
away the most important in this
group to Maine sportsmen is the
woodcock. An interesting characteristic of this long-billed creature is
its habit of feeding primarily on
earthworms. Although it does utilize
other invertebrate foods such as insects, the mainstay in the diet is the
common "garden hackle."
This
being the case, it is apparent that
land supporting abundant earthworm crops and with ground cover
that permits Mr. Timberdoodles
ceaseless probing for same is a prime
requisite in attracting and holding
favorable numbers of this upland
game favorite. In Maine, this most
often means a stand of alders. However, not just any stand of alders
will do and a future article will discuss aider management to benefit
woodcock, as well as a discussion of
certain practices of value to the other
webless game birds.
Waterfowl. Habitat development
for waterfowl will also be the subject
of an individual "how to" article in
a future issue. Suffice to say here
that fortunate is the landowner with
a wetland or waterway on his land
that is suitable for development and
management. Not only may he benefit waterfowl as his prime objective,
but nearly all other game species and
furbearers will benefit from the interspersion
and various vegetation
zones which establish themselves
around and adjacent to an aquatic
site.
It should be emphasized that even
in aquatic sites being managed for
waterfowl, the interspersion of varions cover types is all-important.
Ducks need feeding areas, loafing
areas, nesting sites, and brood rearing cover. The extent to which an
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individual wetland provides these
diverse needs will usually determine
the abundance and variety of waterfowl which will utilize the area.

F

Maine is fortunate
in having a variety of both upland and aquatic fur bearers. With
respect to the upland species such
as fox, raccoon, skunk, and fisher,
the abundance will usually be determined by the abundance of their
foods plus suitable breeding sites for
dens, etc. Excluding the wide-ranging mink and otter, the aquatic furbearers common to Maine are narrowed to muskrat and beaver. Both of
these species tend to develop colonies
and are readily susceptible to management. Often, both latter species
can be a valuable by-product of good
waterfowl management.
A point
should be made, however, with regard to beaver and muskrat; as they
are colonial in nature and less mobile than mink and otter, they must
have adequate provision for population control (usually in the form of
a fur harvest), or they will soon eat
themselves out of house and home.
If this occurs, the site becomes incapable of supporting colonies for
several years, and the management
goals are defeated. Good game managers strive for stability and sustained yield just as does the farmer.

I

URBEARERS:

this il~troductory
article, I hope that we ve whetted
our readers' appetites for more detail on various aspects and possibilities in managing their lands for
increased game populations. I hope
also that we've provided some a I>
preciation for certain basic principles which apply and defined some
terms for future use and understanding. Good game management should
provide an added benefit to the landowner, either through increased recreation opportunity and/or increased
income.
In addition, it will only
very rarely impose limitations on
other management objectives the private owner may have. Good hunting!
•
N TERMINATING
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"What's in a Nam.e?
CONSERVATION EDUCATION
versus

ENVIRONMENTAL EDUCATION

T

HE AGGREGATES
of all the
external conditions and influences
affecting the life
and development of an organism"
are, according to Mr. Webster,
environment. Conservation, on the
other hand, is defined as ' 'a conserving, preserving, guarding or
protesting; a keeping in a safe or
entire state."
After reading these formal definitions, each of us, professional conservationist (environmentalist)
or
layman, would probably be able and
willing to point to discrepancies
and shortcomings of each, particularly the latter. I've suspected for
a long time that very few people
would be able to agree on just
what
conservation
education
means.
Now that the problems of pollution and associated evils have
captured the attention of the multitudes, we have another term,
environmental education, coming
into popular usage. There are a
number of rather standard reactions
to this newcomer by members of
the ''Conservation Establishment.''
Some former conservation educators have gone all the way and are
now ''environmental educators.''
Others have adopted a wait and
see attitude and, when discussing
the subject, refer to "conservation
education,
environmental
education, or whatever-you-want-to-callit, '' thus covering all bets. Open
hostility to the new term is rarely
observed although a few of the
old timers have been known to
express the view that it's simply
a case of old wine in a new bottle.
A recent paper in the fledgling
Journal of Environmental
Education, (Vol. 1, No. 1), has attempted
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to clarify the situation by comparing environmental education with
the ''conventional''
conservation
education in a number of specific
areas.
The paper represents the
views of a group of University of
Wisconsin graduate students who
were asked if they felt there was
anything new in environmental education. They did.
The conservation education of
yesterday was viewed to be compartmentalized
while today's environmental education- was characterized as being comprehensive.
The students felt that conservation
education
was single-resource
oriented and tended to be concerned with forest conservation,
soil conservation, wildlife conservation, etc., and to become institutionalized in federal, state, and
local agencies as well as in private
conservation groups.
In contrast, they envisioned environmental education as being
more encompassing in nature with
concern for the total environment
including social, cultural, economic, and esthetic factors as well as
physical and biological considerations.
Yesterday's conservation education was viewed as having parochial
interests while environmental education was thought to connote a
broader awareness.
The students
felt that yesterday's conservationist was ''generally satisfied with
limited concerns'' (such as game
management,
nature study, etc.)
while today's environmentalist
could see the connection between
''drained duck marshes in North
Dakota and overpopulation
in India.''
It is to be hoped that the
environmentalist also sees the re-

lationship between those drained
marshes and overpopulation in the
United States. In general, the students viewed environmental education as an attempt to help man
see himself as a part of a large and
complex system.
The concern of yesterday's conservation education was seen as
being local, rather than global as
in the case of environmental education.
The students viewed environmental education as an approach to worldwide problems
which do not stop at a natural or
political boundary. Thus, the compartmentalized approach of spraying DDT on forest lands in the name
of local forest conservation has
helped lead to worldwide environmental contamination by that noxious material.
Yesterday's conservation education was oriented to rural areas
whereas environmental education
tends to include the urban areas.
This concept refers to the "outdoorsy'' approach used in conventional conservation education and
nature study, i. e., tree planting,
contour plowing, etc. The students
felt that environmental education
should be relevant to urban society
and recognize changes in population
distribution and the environmental
problems of megalopolis as well as
problems of forestry and agriculture.
Yesterday's conservation education was characterized as having
appended rationales while environmental education seeks to urge development of indigenous concern.
This characterization has deep implication for Americans who, in the
past, have been ''sold'' conservation largely on the basis of national
defense, economic benefits, patriotism, or prosperity. Environmental education would seek to develop
an attitude, not entirely unknown
at present, that a healthy environment is a justifiable goal in itself.
Yesterday's conservation education was resource-centered;
environmental education is man-centered. These characterizations refer
to the tendency in the past to view
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conservation as something which
was of principal benefit to the denizen of field and forest. Today,
environmental education tends to
study man as he affects and is
affected by his environment in positive or negative ways.
Conservation education was terrestrial while environmental education is universal.
Concern for
the air and water have only recently become subjects of popular
concern. Conservation education
was viewed as a part of the biophysical science while environmental education extends into the
social studies area. In the past,
when you wanted to locate in the
curriculum that part which dealt
with conservation, you looked in
the back of the biology book.
(That section which the teacher
probably didn't get to before the
end of the term) Today, there is
growing recognition that environmental education must be integrated into the entire curriculum,
kindergarten through grade 12, including non-science
areas.
In
Maine, for example, the school
systems of Falmouth, Yarmouth,
Freeport, Cumberland, and North
Yarmouth, under the direction of
Dean Bennett, environmental education co-ordinator,
have taken
such an approach.
According to Mr. Bennett, ''the
concept of environmental education today is an exciting one. It
offers schools an opportunity to
move out from the classroom into
the community with sound educational objectives designed to help
achieve both the goals of the school
and community. Students, through
field experiences based on the
philosophy and purposes of environmental education, will see social studies and science concepts
come alive as they study first hand
the layout and design of the community, its parts and its relationship to the region, its structural
design, transportation, utilities, recreational facilities, and environmental controls. Through outdoor
investigations and participation in
environmental
improvement or

conservation activities, students
learn the techniques of problem
solving which will enable them to
help resolve more complex comm unity environmental problems
when they become adult citizens."
Yesterday's conservation education was based on the gospel of
efficiency where environmental education involves a quest for quality. The students made this characterization on the theory that past
conservation efforts were based on
efficient development of natural
resources, as contrasted to the current trend to view these same resources from the standpoint of esthetics and ethics as well as economics.
In the past, conservation education was based on a technical
impetus while environmental education strives to encourage public
involvement.
This statement reflects the idea that the conservation movement received its original
impetus from a relatively small,
scientifically-oriented
group,
whereas today millions of Americans are deeply concerned with
what happens to the overall environment.
Unilateral solutions were considered to be characteristic of yesterday's conservation education
while environmental education is
believed to be concerned with openended options.
This view was
predicated upon the belief that
many past conservation decisions
were made along ''single-interest''
lines while current problems require an integrated approach.
Yesterday's conservation education was thought to be primarily
concerned with elementary education while environmental education recognizes a need for adult
education.
This characterization
was not intended by the students
to indicate a reduced need for
educational efforts on the school
level but, rather, took into account
the urgency of environmental problems which require quicker action
than can be achieved by school
programs alone.
The students felt that much of
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yesterday's conservation education
was based on hunch while environmental education is based on research.
The basic idea here is
that we are only beginning to conduct research into the manner in
which the public forms conservation opinions, methods of public
persuasion, and learning theories
as they relate to conservation education.
Yesterday's conservation education was characterized by the students as business as usual while
they associated a sense of urgency
with environmental education.
This view is based on the belief
that ''twenty years ago conservation was characterized as a sissy
with ruffled pantalettes, a May
basket in her hand, and a yellow
ribbon in her hair."
Today, it's
difficult to pick up a magazine or
newspaper without reading about
an ecological crisis.
The editors of the journal of
Environmental Education point out
that ''some of the characterizations
may be overstated for effect,''
that some have been deleted and
some added, and that they vary in
significance.
In general, it appears that the
environmental
educator of the
future must be a generalist with a
feel for the overall environment.
Technical conservation specialists
whose skills have developed over
the past 50 years will continue to
specialize as long as areas of knowledge continue to expand. H will be
the educator's role to integrate and
co-ordinate this technical inf orrnation so that it can be used effectively in environmental problem
solving.
The environmentalist of
the future will have to be an
economist and social scientist as
well as a biologist.
•

By Marshall T. Wiebe
Supervisor of Conservation Education
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BROOK TROUT FISHING:

What About
the Future?

B

Probably no
other sport fish is so universally
desired
in the
Northeast. They are beautiful to
look at, excellent as a food fish,
relatively easy to catch, and yet
still sporty. Brookies also seem to
possess an unexplainable aura of
wildness that hints of crystal water,
spruce-fir forests and solitude,
even when they 're caught in an
alder run just a short walk from
town. The very presence of brook
trout makes a body of water more
valuable, both in terms of cold cash
and, perhaps more important, in
terms of just simple enjoyment.
In short, brookies are an ideal
game fish and much loved by nearly all anglers regardless of other
preferences or prejudices. It's not
surprising that fisheries scientists
have spent much time in studying
and managing this fish.
A great deal of basic information
on brook trout has akeady been
collected. Its habits, behavior, water quality requirements, and some
relationships with other fishes have
been fairly well documented. Important gaps in some of this information still remain, but enough
18

ROOK TROUT .....

knowledge exists to assure that we
can effectively manage the species
under present conditions.
But what about the future? We
don't need a soothsayer or computer predictions to tell us that demand for trout fishing (or any other
outdoor recreation) is going to increase.
More people will automatically produce more fishing
pressure on Maine's trout waters.
Even more important, new roads,
cottage lots, recreational and industrial sites, flood control programs, and other measures of "progress'' will undoubtedly increase.
In so doing, some of our existing
fishing waters will be adversely
affected.
The biologist is thus
faced with a knotty problem: how
to continue to provide good fishing
for more people when the basic
resource (trout water) will probably be diminishing. Aside from the
obvious course of protecting our
trout waters from misuse, the biologist must find ways to increase
the production of trout for angler
use.
There will be no simple answer.
No soggy scientist will scramble
up the pond bank yelling, ''Eureka!

I've found the secret"!
Rather,
the solutions will come slowly and
be the result of careful, often tedious, research and observation of
the many different factors which
affect trout and trout fishing.
Basically, the manager of a trout
fishery has three methods by which
he may be able to bring about
changes:
He can attempt to control the trout, the environment in
which the trout lives, and the
fisherman.
Sound management
depends on any or all of these
methods, and research must find
the very best ways to use them.
Trying to develop additional ways
to manage trout is equally important.
Of course, the methods
selected must be realistic and take
into account manpower, economics, and practicality.
A regional
biologist may have the responsibility of managing several hundred
ponds and lakes. Obviously, practices which can be applied on a
wide area are the most efficient.

L

TAKE A LOOK at some of
the ways in which a biologist
might use these methods.
First,
ET'S
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he can manipulate the trout themselves, at least to a certain degree.
In a fishery which is supported
or bolstered by hatchery stocking,
the biologist can recommend how
many trout are stocked and, within certain limits, the size of the
fish and the time of stocking. These
factors can influence both the
number of fish available to the
fisherman and the fishes' size when
caught. Overstocking could waste
valuable hatchery fish or possibly
do temporary harm to the fishery.
The Department's present trout
stocking policy is based on past
stocking experience on many trout
ponds and assures the best utilization of this resource. We are
presently working to refine the
stocking policy by testing different
stocking rates on six trout ponds
located in various parts of the state.
Through this long-term study, we
hope to determine what benefits
the angler gains or loses from
changes in stocking rates. In the
end, it may be possible to develop
"tailor made" stockings for most
trout ponds in Maine. At present,
this goal is a long way off.
Genetic studies of different
''strains'' of brook trout have also
been conducted in Maine and elsewhere. Some of these studies have
resulted in fish which grow faster,
live longer, or are better adapted
for survival in certain waters than
other strains of brook trout. Although theoretical at this time, it is
possible that those with a special
ability to survive warmer waters,
for instance, might be valuable in
shallow ponds while another strain
might be selected for stocking
deep, cold lakes. Genetic studies
are showing promise in a few cases,
but the problems are many, and
the surface has only been scratched
in fisheries work.

reclamation.
This technique removes all fish from a pond by
chemical applications; then only
brook trout are reestablished. Because competition from rough fishes is eliminated, marked improvements in trout growth and survival
usually result. This procedure has
been undertaken with partial or
complete success on 134 ponds in
Maine during the past thirty years,
adding or returning over 8,300
acres of trout water to high quality
recreational use.
More subtle changes can also be
made to improve the trout's well
being.
Like most creatures, the
more food a trout eats, the faster
he grows and the larger his maximum size.
Some studies have
shown that growth can be increased by introducing new food
items to a pond.
Smelts were
recently introduced at Johnston
Pond, a long term study area located in northern Maine containing
a numerous but slow growing trout
population. Several years after the
smelts were introduced, we began
to notice dramatic changes in the
brook trout.
Before the introduction, few trout ever grew larger
than 10 inches long or seven ounces
in weight. The average fish was a
little more than six inches long, and
all trout were thin.
During the fall of 1970, we began
trapping a few trout up to 16 inches

long and weighing nearly two
pounds.
Nearly all trout more
than 10 inches long were fatter than
in previous years; most had been
eating smelts. Scale patterns showed that these previously stunted
fish had taken a sudden spurt in
growth.
On the other hand, the number
of trout in Johnston Pond has been
decreasing steadily since the smelts
came on the scene, even though
the pond is closed to fishing. It's
possible that the smelts may be
competing with young trout or that
the larger trout are now eating
some of the smaller trout. Other
possibilities also exist, and work
must be continued to pin down the
nature of this problem and to measure the long-range effects on this
trout fishery.
This example points out exactly
why biologists refrain from making
changes in management based on
whim, incomplete information, or
someone's "bright idea.''
Any
move to change a management
program should be based on facts
and sound reasoning, or damage
to the resource could result, sometimes permanently.
The Fishery Division is also
studying the importance of certain
other aquatic organisms as trout
food. Crayfish and certain types
of ''fresh-water
shrimp''
are
thought to be helpful in improving

As

A SECOND management option, the biologist can alter
the environment to favor the brook
trout and thus, hopefully, provide
better fishing. The most spectacular example of this concept is pond
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Introduction of fresh-water shrimp and
other trout foods is one method of
improving ponds that is being studied.

of trout management, controlling the fisherman, is sometimes the most difficult. People are often harder to
manage than fish. Nevertheless,
it is the most widely applied technique the fish manager has at his
disposal. By controlling the angler,
through regulations, we can control
the size at which fish will be caught,
spread the harvestable surplus fairly among the fishermen, and, hopefully, keep the population from
being over- or under-fished. This
type of management
includes
length limits, bag limits, closed
seasons, and restrictions on the
method of fishing.
Ideally, the laws regulating fishing should insure that the population won't be depleted.
At the
same time, they should be liberal
enough to allow harvesting of the
"surplus" fish which every pond
produces.
Studies on wild trout
ponds in Maine have shown that
it is impossible to ''stockpile'' trout
by severely restricting fishing. The
same would apply to hatcherysupported trout ponds, where numbers of fish are added to the pond
each year. If anglers did not re-

O

trout growth. Several transplants
have been made, and more are
planned in order to learn what effects these creatures may have on
trout and other fish. Again, careful study is needed before broad
scale transplants can be recommended.
While we are discussing the
trout's environment, we should
also mention habitat improvement
and protection. Most habitat improvement (such as increasing cover, and bank erosion control) has
been conducted on streams, usually
with success. There is little that
can be done in this regard on
Maine's trout ponds, at least under
present conditions. We can, however, try to make sure that use able
spawning tributaries remain accessible to spawning fish and are
not upset by the activities of man,
and that pollutants do not enter
the pond to cause changes which
will affect trout. As a sportsman,
conservationist, or both, you can
actively fight against pollution and
habitat destruction through private
organizations and local and state
lawmakers.

UR LAST MEANS

move a sizeable part of the population, the pond would soon become overcrowded, and natural
deaths would increase to keep
things in balance.
Surprisingly, it has been shown
that natural mortality is not a constant force. If fishing pressure is
increased (within reasonable limits)
and removes more trout, natural
mortality actually drops off to compensate for the loss. Thus, unnecessary restrictions on fishing
are really false economy and can
actually waste fish that could be enjoyed by the angler.

T

HE POSSIBILITIES
mentioned
here are a few of the basic ones
which a fishery biologist considers
when he recommends a management policy. There are many more
factors to consider, and selecting
the right approach to solve a management problem can become extremely complicated whether it be
for a single pond or for a statewide
program. As new information is
collected and more answers are
found, we can hopefully look ahead
to preserving, for many years to
come, the valuable asset which we
have in the brook trout.
With
luck, considerable work, and the
co-operation of the angler, we can
not only retain what we have now
but also improve our Maine trout
ponds.
•

Pond reclamation is a successful
management technique used
to improve trout fishing by removing competing rough fish.
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NOTES

COMMENT
DEPARTMENT NAMES
NEW BIOLOGIST
BELECKIS WINS
INDIVIDUAL
PISTOL SHOOT
Results
of the 1969-70 pistol
competition
have been listed by the
Maine Fish and Game Department.
Warden
Arnold
M. Beleckis,
formerly
of Bridgewater,
now assigned
lo an Oxford County dislricl, scored highesl in the individual compelition
with 98.4, to win
the Commissioner's
Trophy.
Lawrence W. Caron of Old Town
was second with 97. 7. Third place
wenl Lo Michael
D. Collins of
Skowhegan
who
scored
97.4.
Fourth place went to David H.
Spencer of Norway, with 97.1.
Division
1, serving northern
Aroostook,
Piscataquis.
and Somerse! Counties. scored firsl for the
Advisory Council
lrophy wi th a
learn score of 90. 3. Warden supervisor of f his division
is Curtis
F. Cooper of Stockholm.
Second place wenl to Division
J with a score of 89. 7, and third
place was earned by Division
H
with 87 even.
The other Divisions and scores:
D. 84.1; F. B3.3; G, 83.2: C, 81.2;
E. B0.4: A, 77.4: B, 76.G; and K,
73.2.
Bcleckis,
a warden
for eight
years. scored tops for the first
time. Caron is a previous winner,
while Collins is brcak ing into the
winning circle Ior the first time.
Spencer, a 10-year vol er an, copped high honors
the past four
years.
The tnarn shoot over the years
h as been fairly well distributed.
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Frederick B. Hurley, [r., of Neptune, N.J., has joined the Department as a game biologist.
Commissioner
Bucknam
said
that Hurley, a New Jersey native,
was assigned Nov. 9 as regional
game biologist for Region 2.
Hurley is a graduate
of the
University of Massachusetts, earning a B. S. degree in wildlife
management in 1966.
He earned
his master's degree in animal science (wildlife] from the University
of Rhode Island in 1968 ·and also
holds an A.B.A. in wildlife from
Nichols
College,
Dudley,
Mass.
He is a graduate of Neptune High
School, Neptune, N .J. He served
two years in the U. S. Army
chemical corps holding the rank
of first lieutenant.
Hurley, 27, is married to the
former Carolyn Joyce Brenan of
Neptune City,
N. J., and is a
member
of the Wildlife Society;
Phi Sigma, honorary biology fraternity;
and Sigma XI, honorary
scientific society.
He succeeds
Grady E. Hocutt
who resigned
last summer to accept a position in the midwest.

MOVING?
If you are moving, please drop
us a line and give both your present mailing address (exactly as it
appears on your mailing label] and
your new one, including zip codes.
We must have this information at
least four weeks in advance of the
next publication date. The magazine is not forwarded
automatically, and undeliverable copies are
not returned lo us.

"JACK" SHAW
NAMED TO HEAD
WARDEN SERVICE
A career man with the Department has been named the new chief
warden.
Commissioner George W. Bucknam said that William J. (Jack]
Shaw, for the past six years deputy
chief, has been named to succeed
Maynard
F. Marsh.
Shaw assumed the position Monday, Oct.
12.
Marsh has been elevated
to
deputy commissioner.
"The Fish and Game Department
is fortunate to have a man of his
ability, training, and experience
to
step into this important position,''
Commissioner
Bucknam
said.
"Chief Warden Shaw has worked
his way up through the ranks, is
familiar with all phases of the Department's
operations,
and I am
sure will do an outstanding
job
as chief warden.''
Shaw joined the Department
in
February of 1940,
with his first
assignment
being in the Pittston
Farms area of Northern Maine. He
was warden supervisor in Division
E (Rangeley
Lakes region] when
named deputy chief in 1964. He is
a veteran of four years service in
the U. S. Marine Corps as a line
duty platoon sergeant during World
War II.
'
The 55-year old new chief warden is a native of Danforth.
He
attended schools in Bingham and
was graduated
from high school
there. He is married to the former
Flora Mae Burbank of Dead River
Township.
They have five children, Terry Jo, William J., [r ., Daniel Lee, Barbera Jean, and Patrick
Michael.
He is a member of the Masons,
the Maine State Employees
Association,
Porter Lake Fish and
Game Association,
and the Order
of the Eastern Star.
The Shaws
make their home in Strong.
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WARDEN SERVICE
ANNOUNCES FOUR
NEW APPOINTMENTS

NEW DEPUTY CHIEF
The appointment of Charles S.
Allen of Bangor to the position of
deputy chief warden has been announced by Maine Fish and Game
Commissioner George W. Bucknam.
Allen was warden supervisor for
Division F., covering southwestern
Penobscot, southeastern Somerset
and southern Piscataquis counties.
In his new position, which he
assumed in January he will be
stationed in Augusta and will serve
under Chief Warden William J.
Shaw, whom he replaces as deputy
chief.
Allen, 39, has been with the
Warden Service for 16 years, the
last nine of which he has served
as a supervisor.
He is a native of Orono and is
married to the former Barbara Ann
Cowan of Orono. They have six
children.

Four warden appointments have
been made in the Warden Service
of the Department.
Carter L. Smith of Dover-Foxcroft and Paul E. Mitchell of Winterport have been given temporary
assignments, according to Chief
Warden William J. Shaw, in the
Lee and Wiscasset areas, respectively.
Smith, 29, is married to the
former Sandra E. Clukey. They
have a daughter, Barbara.
Mitchell is 25, married to the
former Linda Jean Ray and they
also have a daughter, Tammy Jean.
Lloyd A. Perkins, [r., of 159
Hayden Rd., Augusta, and Douglas
A. Robinson of South Paris, attended Warden School before receiving assignments to a district.
Both joined the service Feb. 1.
Perkins, a native of Gardiner,
is married to the former Jean
Parker of Thornliebank, Scotland.
A graduate of Hallowell High
School, he served in the U. S.
Navy from 1963to1967.
A native of South Paris, Robinson is married to the former Leneda
Ann Murry of Buxton. They have
two children, Kimberly Ann and
Jeffrey Asa.
He was graduated
from South Paris High School and
served in the U. S. Air Force
from 1960 to 1964.

OLIN N. JACKSON
The Department lost a valued
servant last November with the
passing of Warden Olin S. Jackson
of South China.
Jackson joined
the Warden Service in June of
194 7, serving the vast majority of
this time in the China area.
A native of Belfast, he is survived by his widow, the former
Iva L. Blood of Morrill; and son,
Gary L. Jackson. He served almost four years in the U. S.
Army, being discharged as a technician 5th class.
Jackson belonged to the Masons,
the American
Legion,
China
Sportsmens Fish and Game Club
and the Sheepscot Fish and Game
Club.

Tidy' s Tidings

ATLANTIC SALMON
STOCKING PLANNED
Almost 400,000 Atlantic salmon
eggs are being hatched in Maine
facilities for future stocking by the
Maine Atlantic Sea Run Salmon
Commission.
Some 275,000 eggs taken from
fish trapped this year in the Penobscot River are being hatched
at the Craig Brook national fish
hatchery at East Orland.
This
hatchery is the oldest federal hatchery in the United States. It is also
the only hatchery devoted entirely
to raising Atlantic salmon. The
22

Penobscot eggs came from fish
which returned from hatchery releases.
At the Cobb Hatchery, Enfield,
operated by the Maine Department
of Inland Fisheries and Game, approximately 120,000 eggs taken
from wild stock from the Narraguagus and Machias rivers are
being hatched.
These fish were
held for stripping at the Fish and
Game Department's Deblois hatchery.
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NEW "MAINE LAKES"

LICENSE SALES
TOTAL 393,852

Hunting and fishing license sales
for the 1969-70 fiscal year totaled
393,852.
C. Keith Miller, business
manager for the Maine Department
of Inland Fisheries and Game said
that this is about the same as the
previous fiscal year.
Resident hunting and fishing licenses of all types amounted to
261,626 of the total. Nonresidents
made up 132,226, Miller said. He
went on to explain that this does
not include licenses for trapping,
guiding, summer camps, and an
assortment of other activities.
Revenue from the hunting and
fishing licenses came to $2, 981,
904. Nonresidents contributed almost $1,877,758. Residents made
up the remainder in the amount of
$1,104,146,
according to Miller.
There are six categories of resident hunting-fishing licenses, and
10 for nonresidents.
In the resident category, 94,629
resident hunting licenses were issued, and 99,631 fishing licenses.
Combination permits came to 42,
972; junior hunting, 18, 963; servicemen (combined fishing and fishinghunting) 4,417; and archery, 1,014.
There were 38,573 deer hunting
licenses sold to out of state visitors.
Next came 26,043 seven-day fishing permits, then 22,942 three-day
licenses, and 17, 587 season fishing
licenses.

SAFETY IS THE BYWORD
FOR ALL SPORTS ....
BE CAREFUL AND OBSERVE
BOATING SAFETY RULES

A revised and improved edition
of "Maine Lakes,'' an index of
lake surveys completed through
1969, has been released by the
Fish and Game Department.
A new feature of the latest
edition is a charted index for each
lake or pond, which sportsmen will
find extremely useful in determining which of 16 principal fisheries
are evident in each.
The introduction explains the
fish inventory, guide of lake reports, types of lakes, and the fish
types in Maine's 16 counties.
Of the approximately 2,500 lakes
and ponds in Maine, the Department has surveyed
more than
1,400. Contained in the new booklet are 18 new lake surveys, nine
re-surveys, and 68 revised surveys.

DURABLE GOOSE
Canada geese can live to a ripe
old age in spite of increased hunting pressure and many other pitfalls, according to two bands which
have been returned to the Department.
Coincidentally, these geese were
banded in the vicinity of Merrymeeting Bay on exactly the same
day and month but three years
apart. The oldest band, 448-13192,
was placed on a goose of unknown
sex and age April 22, 1948, and
recovered in Maryland after being
legally shot during the 1969 hunting season. Since the age of this
honker was not known when it
was originally banded, it may conceivably be much older than 22
years.
The second Canada goose, 49854478, banded three years later in
Merrymeeting Bay on April 22,
1951 as an adult female, was shot
in North Carolina on December 18,
1969.
Keeping in mind that a
Canada goose usually matures at
three years of age, she was determined to be more than 20 years old.
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TALKING NOVEL PLAN
ON
SETTING LIMITS
Hunters are talking about a new
method of setting waterfowl bag
limits.
This system was tested
three years ago in Colorado, and
is being tried in several areas of
the Central and Mississippi
flyways, under the supervision of the
U. S. Bureau of Sport Fisheries
and Wildlife.
Here is how the novel plan
works.
A specified number of
points is set as the bag limit--let 's
say 50--with each waterfowl species and/ or sex assigned a point
value.
For instance, green-winged teal, 10; black duck, 25; female wood duck, 40.
When the last bird shot raises
the total number of points to, or
above, the specified point total, the
bag limit has been reached.
The principle of ''species management," has long been subscribed to by waterfowl administrators
and managers.
Of course, in attempting to pursue such a course,
restrictions have been placed on
species in short supply, and limits
for more numerous species have
been liberalized.
Under present regulations, the
hunter is required to identify his
target on the wing. Even for the
best of nimrods, this is not an
easy accomplishment under many
hunting situations.
As a result,
the hunter either has to risk an
illegal kill or not shoot at all if a
bird of questionable species comes
within range.
It was to improve this situation
that the Point System was devised; at the same time taking advantage of species management
to the fullest.
Although there is no doubt that
several questions can, and probably will be raised, it may well be
that some day, Maine waterfowl
hunters will be using the so-called
Point System.
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LEGISLATURE

GUIDE

FOR SPORTSMEN

To most sportsmen,
the great
outdoors has very little to do with
what goes on in the halls of the
State Legislature.
More often than not, this disinterest in legislative affairs is not
because the sportsman is apathetic,
but because
he simply
doesn't
know how to take an active part in
the lawmaking process or, in some
cases, how to write a convincing
letter to his Congressman,
according to the Shooting
Sports Association.
To give the sportsman a hand, the
association
has recently published
a 24-page booklet which explains
the ins and outs of the legislative
process
and describes
the many
ways a citizen can help his lawmakers.
Titled You and Your Lawmaker, single copies are available
free by writing the association,
1075 Post Road, Riverside,
Connecticut
06878.
Although the booklet is primarily
concerned
with firearms
legislation, it is general enough to apply
to any kind of legislative
problem.
It traces a bill through the various
steps of the legislative
process and
details what a citizen can do at
each step along the way to help
mold its eventual outcome.
Another
chapter is devoted to a
discussion
of how to write the
kind of letter that can really help
a legislator
in making a decision on
a bill.
The booklet also contains chapters on local governments, why it 's
important
to join
an organized
sportsmen's group and how sportsmen can help their legislators
gain
a better understanding
of the problems facing ou I do or recreation.
Another chapter
gives some valuable hints on dealing with the
press, including the procedure for
obtaining time on radio and television.
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Winnie Clark, the gal who come to work port time for the
De por lrne nt in 1919, was ho n or e d by her fellow
workers fol lowing her· retiremen!
ofter 51 y e or s of s e r v ice .
Miss Clark, s e cr e t ory to five commiss iorier s. was presented
gifts cit the surprise po r t y otten ded by former
commissioners,
Advisory Council members and other
friends
Left to right me Roland H. Cobb,
Commissioner
George
W. Bucknurn. and Ronald T. Speers.

WINNIE'S

STORY

·'When I first came to work,
remember
a party
for a woman
who had been here 25 years ... and
I thought
'if I ever worked here
that long, I'd jump off the bridge'."
That is quite a statement
from a
gal who was hired in July of 1919
for two weeks Lo handle rush mailing of game law books.
In October, Miss Winifred ''Winnie'' Clark left the fish and Game
Department
after an enviable
record of more than a half century
service under four commissioners,
starting
with the late George J.
Stobie in 1920, and continuing with
Roland I I. Cobb, Ronald T. Speers,
and ending under George \V. J3ucknam, the present commissioner.
Winnie's job was part-time
when
she started.
Willis Parsons
was
the commissioner
and Govenor
Milligan was in office.
Miss Clark is a native and lifelong resident of /\ugusta.
She was
graduated
from Cony I Iigh School
in 1918 and from Shaw's Business
College,
Augus La in J une 1919.
Just a few years ago. Winnie
Clark was the subject of a column
by the noted Maine writer, Bill
Caldwell.
This in-depth feature
quotes Winnie to quite some length.
describes her personality, and, on
the whole, tells the Winnie Clark
S Lory spanning 51 years.

CURRENT
LICENSE FEES
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Hunting (under 16)
$
Hunting (16 and older).....
Combination hunting and fishing............................
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Fishing .. .. .. .. .. .. . .. .. .. .. ....
Archery........................
Fishing* 3-day .. . .. .. .. . .. .. .
*(Exchangeable for season)
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7 .25
2 .35

4.00
5.25
5.00
.25

Nonresident
Big Game (necessary
for deer
and bear) . .. . .. .. . .. .. .. .. .. $33.25
Small game .. .. . .. .. .. .. .. .. ..
17.25
Small game, junior
(under 15) .. .. . .. .. .. .. .. .. .
10.25
Archery . .. .. .. .. . .. .. .. .. .. .. ..
15 .25
Fishing:
season .. .. .. .. .. .. .
11.00
Fishing:
3-day...............
5.00
Fishing:
7-day...............
6.00
Fishing" 15-day.............
7. 7 5
*(Exchangeable for season) 3.25

For other fees, please write to
the Department
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By Francis Dunn
Game Biologist

P

of the Game Division have been conducting field studies on moose behavior in
Baxter State Park since the summer of 1968.
Although the phases of this work that will be discussed in this article will not be completed for several years, enough information has been gathered
during the past three summers and two winters to
shed some light on the answers we are searching for.
In any animal behavior study, it is necessary to
develop a method of identifying individual animals.
The two systems used in this work were a collar
that supported a color-coded and numbered disk, and
a collar that contained a small pulsating transmitter
that was powered by six 1.4 volt mercury batteries.
The collar with the disk was placed on the moose by
means of a device that automatically put the collar in
place when the moose passed through it, and the
transmitters were put on while the animals were in
the water.
ERSONNEL

The men working on· this project were greatly
dependent on visitors to the park to report sightings
of moose wearing collars.
Visitors were notified to
record their sightings on forms that were distributed
at the park gates.
Public support exceeded all expectations. The number of reports rose from 135 in
1968 to more than 500 in 1970, indicating a keen
interest in moose by residents and nonresidents alike.
Reports by the public decline to almost zero when the
park is closed to camping, but it is hoped that additional information will be received from people using the
park during the winter months.
Ten collars containing transmitters were placed
on moose during June 1970. These transmitters have
a theoretical life of up to 700 days, but due to various
mechanical breakdowns, only five are operating as of
this date (December 1970). Those transmitters still in
operation are continuing to provide data on moose
behavior.
The animals are located by homing in on them from
a plane that is equipped with a directional antenna.
Signals from the transmitters can be readily picked
up, but the range of the signal is dependent on signal
strength, terrain, and the altitude of the aircraft.
For a more detailed description of the tagging systems,
the reader can ref er to an article titled, ''The New
Look ·In Moose," which appeared in the Spring 1970
issue of Maine Fish and Game.
During the summer and fall months, flights were
made to locate the animals three times each week
when weather permitted. When the moose moved into
their wintering areas, the schedule was changed to
one flight per week.
Although data showing the
distance moose will range at various periods of the
year are still being collected, findings to date indicate
that the farthest any moose travelled from the tagging
site was 111/2 miles. The shortest maximum distance
travelled by any one moose was 41/2 miles.
Findings to date show that moose use a relatively
small area for their annual range.
Moose that are

One method of identifying individual
moose involves
use of color-coded, numbered
disks on collars.
Reported
sightings are plotted to keep track of each animal's
movements.
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being monitored covered an area ranging from a
minimum radius of three miles to a maximum radius
of six miles. Plots of animals that were recorded
during the rutting season indicated that the frequency
of movement increases, but the animals don't move
out of their summer range. Once the moose go into
their wintering yards, their average movement is extremely limited.
The limit of activity seems to be a
self-imposed one as moose stay pretty much in one
area even when the snow is not deep enough to
restrict movement. In a sample of 62 observations, it
was found that moose activity ranged from a diameter
of 500 feet to 1500 feet and averaged 1,065 feet.
This feature of staying tightly yarded is an important
factor in our work of censusing moose. For further
details on censusing techniques, the reader should refer to an article titled, "How Many Moose," in the
Fall 1966 issue of Maine Fish and Game.

P

the winter studies were designed to determine in what cover type and at what elevation
most of the moose yards were located. It was recognized that snow depth is an important factor in yard
selection and that the two winters from which evaluations were taken were considered mild, but a substantial percentage of moose were located in a given
cover type and at a specific elevation range so as to
indicate a definite selection.
The cover was divided into four categories; hardwood-softwood, softwood-hardwood, softwood, and
hardwood; the yarding elevations were grouped in 500
foot intervals.
Of the 109 animals observed, their
selectivity was as follows: 74 .4 per cent were located
ART OF

Year-round aerial tracking locates transmitter-collared
moose for determination
of range size, cover preferences,
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in mixed growth with only a difference of 10 moose
showing a preference where the softwood was dominant.
Moose were found in yards at elevations
ranging from 900 feet to 3,000 feet above sea level.
The 71 animals sampled in this phase of the work
showed that almost three times as many moose
selected yards at elevations between 900 feet and
1,400 feet as they did at any other level. Only 17 of
the animals yarded at elevations between2 ,600 feet and
3, 000 feet. This was probably because their preferred
cover of mixed growth was more available at these
lower elevations. From present data, there is no evidence that moose select a similar size range. One
animal may spend the summer in an area the size of
just a part of another animal's range. During the
two summers spent in observing moose, it was found
that cows with calves travelled the farthest from the
tagging site and exhibited the most consistent movement between sections of their range. A cow with
calf had a transmitter placed on her on June 30 at
Dwelley Pond.
She would travel to Hudson Pond,
eight miles away, taking about three days to make
the trip. Once at the pond, she would stay three to
five days and then return to the Dwelley Pond area.
She made this trip every two to three weeks during
the summer and fall. Although the cow occupied
one of the largest ranges, there were extensive sections
of her range that she did no more than pass through
enrou te to her destination.

P

this study involved a full-time observer at
Sandy Stream Pond who recorded information
on moose behavior and weather and operated the
tagging equipment. From these observation reports,
it was determined that most of the time moose spent
was occupied in feeding on the aquatic plants that
grew in the pond. They also used the water as a
means of relief from the flies and the heat of the
summer.
ART OF

etc.
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Maine's moose population
is growing at an increasing rate,
and projected figures from the
latest aerial census indicate a current population
of 15,000.

Moose begin to appear at the water very early in
the spring.
Clifford Perry, an avid moose photographer from Millinocket, reported to this writer that he
had seen moose feeding in Sandy Stream on several
occasions in May. Usually, the pond was not completely free of ice at this time. As summer progresses,
moose activity around the water steadily increases and
is at· its maximum from mid-June to mid-July, after
which a decline in activity begins. Readers interested
in watching or photographing moose during the summer
will meet with their greatest success during this activity peak. During August, a person can expect to
see only a fraction of the moose that were around the
pond in the June-July period. Moose begin to appear
again in greater numbers in September and then decline again toward the last of the month. It is not
known yet why they leave the water in August, but
continued work with the aid of telemetry will eventually provide the answer.

T

that is gathered on moose behavior, range requirements, population, and distribution will eventually be tied together to provide a
detailed management plan for moose within the state.
HE INFORMATION
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In order to complete this plan, it will be necessary to
obtain information on age structure of the population,
reproductive rate, disease, and other biological factors
that can be obtained only through a legal hunting
season.
There have been many arguments advanced, both
pro and con, on the desirability of having a limited
harvest of our moose. However, the biologist is concerned only with the biological impact of such a harvest. In other words, is there a need for the information that such a harvest can provide, and will the
moose population withstand a limited harvest? The
answer to both of these questions is a definite ''yes.''
When one considers the gain in the moose population
since the last open season of 1935, it becomes evident
that not only can the moose withstand a limited harvest, but it would be highly desirable in some areas.
Since the last open season held in Knox, Waldo,
and Lincoln counties when a hunter could bag one
bull in the three day season, the moose have made a
remarkable comeback. For a number of years after
1935, the moose did little more than hold their own.
Then the moose population rose from 3, 700 animals in
1951to12,000 animals in 1968. The increase from the
1951 population, of 3, 700 moose to the 1966 figure of
6,800 animals was 3,100 or a matterof15 to 18 years
to double the population. The 1968 census of 12,000
moose shows that the population had again nearly
doubled in size, this time in just a matter of several
years. If the moose herd continues to expand as all
evidence indicates, it should number about. 15,000
or more animals by 1971. Reports from all sources
support our findings of an expanding population.
Seeing more moose sign than deer sign during the past
season was a common complaint of the hunters in the
northern section of the state. Their feeling on the
moose population is further evidenced by the fact that
more than 75 per cent of the hunters interviewed this
past deer season favor a limited season on moose.
The Maine Fish and Game Department also favors
a short season on moose that would result in the taking of a small number of animals in controlled sections
of northern and eastern Maine. The number of licenses
would be limited, along with the number of animals
to be taken from each open hunting area.
With this kind of careful management, it should be
possible to have an annual controlled season on moose
in Maine without endangering the herd.
•
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PELLET FOODS ARE OFFERING MANY
ADV ANT AGES OVER FORMER FISH DIETS

"Hey, Henri, see dis catch of
native trouts I catch at Podunk
Brook. Boy, aren't dey beauties?
See de red spots on dat one. And
look at pink meat in dis one."
''Alphonse, how you know dey
native trouts? I hear data hatchery
truck dump some fish in Podunk
de other day.
Don't you spose
dat your trouts might be some dat
come from de hatchery?''
"Nawww,
Henri, I can tell
hatchery trouts from natives any
day. Dey have brighter spots, and
dey're prettier dan hatchery fish,
and de meat is color pink or
orange. Wild trouts get color from
insect and de water bugs dey eat.
Hatchery trouts are color pale with
white meat, and dey taste like
liver, 'cause dey eat liver at de
hatchery.
Dey can't fool me,
Henri, I can tell· a native squaretail from one dem white-livered
hatchery fish any day.''

0

poor Alphonse's reputation
as a local fish expert is going to be in
trouble if he continues to think that he can
always differentiate between wild and hatchery trout.
Today, it is possible to produce very deep coloration
28

NE OF THESE DAYS

in both the skin and the flesh of hatchery trout by
adding shrimp meal to their diet. The waste products
of Maine's rapidly expanding shrimp fishery are vacuum-dried into a meal that can be incorporated into
trout pellets. This bit of technological trickery that
fools the most discerning angler is just a part of the
changes that have been made in feeding hatchery fish.
Early fish culturists fed a considerable array of
foods to their fish. This included insects, maggots,
curdled milk, liver, spleens, lungs, herring, whitefish,
suckers, and almost anything else available was ground
and fed to fish. (See - ''A Century of Fish Culture
in Maine, Part II,'' Maine Fish and Game - Summer
1969.)
But beef liver soon became the mainstay of
most hatchery diets and still is in some areas.
In the early 1950 's, dry, pelleted diets were developed that were satisfactory for brook, brown, and
rainbow trout.
These trout diets were a boon to
fish culturists for a variety of reasons. Some of the
advantages of dry diets are:
1. The time-consuming,
messy job of preparing
wet foods is eliminated by using dry diets.
2. Expensive freezer operations
are unnecessary
with dry diets.
· 3. Less waste occurs with dry diets than with
meat diets.
4. Lower conversions (weight of food fed to produce one pound of fish) and a corresponding
decrease in the cost per pound of fish produced
are possible with dry diets.
5. Less contamination of water and rearing pools
is caused by dry feeds than by wet diets.
6. Automated feeding is more practical with dry
diets.

H

tried unsuccessfully to feed
commercial trout pellets to salmon and lake
trout. Consequently, Maine hatcheries had to feed
beef liver to these two important fish for about a
decade after they had switched to pellets for trout.
In December 1963, we became aware of a new diet
developed for Atlantic salmon by Aktiebolaget Ewos
of Sodertalje, Sweden.
Since 1960, this company
has produced a complete dry diet for Atlantic salmon
from fry to smolt size.
One of the most important components of any diet,
be it for man or fish, is protein. Researchers are
ATCHERY PERSONNEL
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constantly seeking new sources of protein, and one
of the most realistic approaches is the transformation
of fish into an odorless and tasteless protein concentrate that does not spoil during long storage. Ewos'
parent corporation, Astra, has been one of the world
leaders in developing fish protein concentrate (FPC).
FPC, which is about 85 per cent protein, is one of
the primary components of the Ewos salmon food.
FPC is completely de-fatted so in the manufacture of
Ewos, the fat is replaced by adding marine fish oils.
This cold-blooded animal fat is much more easily
digested by fish than vegetable fats because of the
difference in melting points. (Most trout pellets have
vegetable fat which is not easily utilized by fish.)
We conducted feeding trials for Atlantic salmon,
landlocked salmon, and lake trout for two years in
four of our hatcheries. Fish that were fed Ewos were
compared with equal numbers of fish reared on a beef
liver diet under otherwise identical conditions. Ewosreared fish were larger and had lower conversions and
a much lower food-cost-per-pound-of-fish-produced in
all of the diet trials. Following these trials, all of
our hatchery production for these species has been
converted to pellet diets. Since the Ewos diet trials
have been concluded, an American trout feed manufacturer has developed a salmon food that has comparable performance and competitive prices to the
Ewos food.

N

OW THAT IT IS POSSIBLE to produce large, healthy
salmon and lake trout economically on a dry diet,
management personnel ask whether these fish will

Same-aged togue raised under identical
conditions
except that the larger fish was fed high protein
pellet diet while the smaller one was reared on beef

liver.

survive as well after stocking as the fish produced in
the past on liver. To answer this question, we finclipped equal numbers of Ewos-fed fish and liver-fed
fish and stocked them together. We now have made
these comparison stockings in 14 lakes, and their
performance is evaluated by creel checks and netting.
The data are incomplete because the comparison stockings have not yet reached their life expectancy, but,
indications are that the Ewos-fed fish survive at a
higher ratio than the meat-fed fish.
One of the principal advantages of dry feed is
that it adapts well to automated feeding. Automatic
feeders come in an array of different types for special
purposes. Many feeders are "home-made" and are
designed by state, federal, and commercial fish culturists. Others are available from commercial manufacturers. Most feeders are operated by electronic
controllers that turn on and off automatically at the
start and end of the day to regulate the frequency of
feeding and the length of time that the feeder is
actuated.
Some feeders are fixed in position above the fish,
and the food is dropped by gravity. Others have
flingers or blowers which spread the feed over the
surface of the water. Blower-powered feeders are
sometimes mounted on trucks, and the fish are fed
as the truck moves slowly by the pools.
Some
mechanical feeders travel above the feeding fish on a
track or cable and drop feed whenever a lever is
tripped. Water-powered feeders have been developed
that eliminate the need for electricity.
There are several advantages to automatic feeding.
Labor, of course, is one of the most important considerations, and mechanically-fed fish can be fed more
frequently, consistently, and over a longer day than
by hand. Another advantage is the way the behavior
of the fish is affected. Hand-fed fish soon associate
man or an overhead disturbance with something goodfood. Automatically-fed fish do not associate food with
man and therefore retain their natural fear of any
overhead disturbance. This effect on the behavior
of hatchery fish can be of inestimable value on their
survival after stocking.

R

AND DEVELOPMENT of fish feeds and
feeders is a continuing function of state and
federal agencies as well as commercial feed manufacturers. Undoubtedly, many improvements will be
made to diet formulas and techniques of feeding in
the near future that will make better fish for our
stocking programs.
•
ESEARCH

By David 0. Locke
Assistant Superintendent of Hatcheries
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